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CATALYTIC CONVERTER UNIT FOR M OTOR EXHAUSTS 
nar!karound 

It is previously known to make catalytic converter units for 
5 combustion engines by applying layers of active catalyst 
material to carrier bodies formed as extruded ceramic 
monoliths according to the patent EP 275 262, or wound metal 
foils according to the patent US 4,719,680, or oxidized 
metal according to the patent SE 463 816. Six problems are 
10 common to all known designs and make the general application 
difficult to achieve. 

The first problem is the sensitivity to vibrations, in the 
case of ceramic carriers due to brittleness, in the case of 
metallic carriers due to insufficient adhesion between metal 

15 layers. The second problem is the sensitivity to uneven 
heating, in the case of ceramic carriers due to high 
stiffness and low tensile strain, in the case of metallic 
carriers due to the anisotropic elasticity of a mixture of 
smooth and corrugated foils. The third problem is the 

20 plugging of channels due to soot and other deposits, 

especially with diesel engines, where ceramic carriers are 
often plugged in spite of count ermeasures such as recurrent 
cleaning with a gas flame, while metallic carriers can avoid 
the problem by perforations in the metal foils according to 

25 the patent DE 37 37 248. 

Other problems concern the possibility to adapt the carrier 
design in various respects to restricted spaces occuring in 
automobiles, chain saws etcetera. In some of these 
30 applications non- cylindrical shapes are required, which in 
the case of ceramic carriers leads to severe stresses due 
to uneven heating, and often makes use of wound metal 
carriers impossible. A variation of the cross-section along 
the carrier is impossible with known designs. Finally, non- 
35 straight shapes are difficult to achieve with ceramic 

carriers and impossible with metallic carriers of known 
design. 
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The invention, concerns a catalytic converter where the 
carrier body is constructed in a novel way which 
considerably improves the sensitivity to plugging, 
5 vibrations and uneven heating, and which allows carriers to 
be made with arbitrary and variable cross-section and 
lengthwise curvature. 

Description of the invention 

10 The carrier body of a catalytic converter according to the 
invention comprises a plurality of spiral strips made by 
spiral winding of a metal strip between a mandrel and 
rollers, where the width of the strip is so narrow in 
relation to the circumference of the mandrel that the edges 

15 do not overlap but are separated by ia slot. Compared to a 
tube of corresponding dimensions, such a spiral strip is 
extremely flexible in bending, in elongation and in radial 
compression. Groups of several closely packed spiral strips 
have a low and equal stiffness in all directions, compared 

20 to wound metal foil carriers which are severely anisotropic, 
with a gross stiffness axially twice as high, and radially a 
tenth as high as tangentially . When exposed to uneven 
heating, the latter design would suffer high shear stresses 
in unfavorable directions, tending to separate the layers 

25 from each other. A carrier body according to the invention 
will suffer only low stresses, mainly compressive. 

Because of the low and even stiffness, vibrations caused by 
the engine or uneven roads will cause only low stresses. In 
3 0 particular the invention prevents formation of regions with 
greatly differing stiffness and resonance frequency such as 
occur locally in an anisotropic wound foil carrier where the 
layers have started to separate, and where stresses 
thereafter are concentrated. 



35 



Through the narrow slot between the strip edges, exhaust 
gas from a locally plugged channel can cross into a 
neighbouring channel until the plugging is bypassed. The 
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catalytic converter according to the invention will continue 
functioning even with a large number of locally plugged 
channels, while a converter according to known design will 
soon loose efficiency when each locally plugged channel will 
5 be totally inactivated. 

Each spiral strip is separately manufactured and cut to the 
desired lengthy whereupon a chosen number of spiral strips 
are bundled to the desired cross-- section under slight 

10 compression. Due to the flexibility of the spiral strips 

this is possible even when the cross -section is unsymmetric 
or variable or when the carrier body is curved. The bundling 
is preferrably done in templets or molds, and the bundles 
can be held together by metal wire or similar means • 

15 * 

The bxandled spiral strips are made to adhere to each other 
to form a monolith in known ways, such as by heat treatment 
in a reducing atmosphere Spiral strips from steel are 
preferrably made from chrome steel with added aluminium, 

20 which after heat treatment in air forms an oxide layer which 
is a suitable foundation for the wash- coat and the active 
catalyst . With spiral strips from aluminium there is also a 
possibility to perform anodic oxidation followed by heat 
treatment to convert it to alumina after bundling, to 

25 produce a coherent monolith. 

The invention is described in more detail with reference to 
the figures where figure 1 shows a spiral strip, figure 2 a 
cross-section through a carrier monolith, figures 3,4 and 5 
3 0 different monolith shapes possible with the invention. 

A spiral strip can be made by winding a uniformly narrow 
metal strip spirally around a cylindrical mandrel between 
two or more rollers placed obliquely against the mandrel. By 
3 5 choosing the strip width in relation to the spiral pitch 

(20) and the mandrel diameter, and in consideration of the 
back-spring after winding, a narrow slot (13) is created 
between the edges of the strip, while both the outside (11) 
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and. the inside (12) are parts of a circular cylindrical 
surface- Such a spiral strip has low. axial stiffness and can 
be considerably extended without departing from the circular 
cross-section and without dangerous stresses- The width of 
5 the slot (13) may change somewhat, but the changes will be 
smallest when the pitch angle is 45 degrees. The forces 
required to bend a spiral strip are small . 

Spiral strips cut to the desired length are bundled to the 
10 shape of the carrier body, and the bundle is held together 
by metal wire, strip or foil, or by being placed in a mold 
of heat resistant ceramic. This brings the outsides (11) of 
the spiral strips in contact, and the bundle may then be 
heated in a reducing atmosphere such as dry hydrogen, 
15 leading to partial recrystallization and diffusion bonding 
in the regions (17) where the outsides (11) of the spiral 
strips touch. Since these regions (17) are shorter than the 
spiral pitch (20) , there are numerous independent such . 
regions, and less risk that fracture in one region will 

2 0 spread along the spiral strip, than if tubes without 

openings (13) had been bonded in this way. A suitable 
temperature would be 700-1000 degrees C for steel strip, . 
depending on the choice of material . 

25 After bonding the spiral tubes form a carrier monolith with 
longitudinal parallel channels, some of which have a 
circular cross -section (18) and are a third of the total 
number, the others having a triangular section (19) . The 
slots (13) in the spiral strips are still open, and in 

3 0 every cross-section a first group (14) of slots will meet 

slots from the adjoining spiral strip in the bonded region 
(17) to form a connection between two channels with 
circular section (18) . A second group (15) of slots will 
connect a circular section channel (18) with a triangular 
3 5 section channel (19) , while a third group (IG) of slots 
will only form recesses in the bonded region- Since the 
slots run spirally they will over a length equal to the 
pitch (20) have occupied all possible angular positions, 
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forming numerous connections between the channels, 
especially when all spiral strips are wound in the same 
direction. 

5 Iii the simplest case the monoliths are shaped as straight 
cylinders, corresponding to the shape of wound metal foils. 
To avoid damage during jacketing and assembly it is suitable 
to reinforce the ends with collars (21) . In some cases, such 
as when mounting in the immediate vicinity of the engine it 

10 may be necessary to make the whole monolith curved as shown 
in figure 4, and more reinforcing collars may then be 
needed. This applies especially to applications on hand-held 
power tools such as chainsaws, where the space inside the 
covers is very limited. Other restrictions may hold for 

15 mounting under the floor of a vehicle, where the monolith 
may be designed with flat section for at least part of its 
length and supported by a stiff jacket. 

Suitable dimensions for the strip and the channels depend on 

2 0 the size and working conditions of the engine, and are 

normally in the range of 0.05 to 0.2 mm thickness, 1.4 to 
2.5 mm channel diameter and 3.5 to 7 mm strip width. 

The monolith may also be heat treated in oxidizing 
25 atmosphere to create an oxide layer which is suitable ais 
foundation for an active catalyst layer. To create a 
strongly bonded oxide layer, a chromium steel with 
approximately 2 0 % chromium and approximately 5 % aluminium 
is preferable. If a washcoat is desired as part of the 

3 0 active catalyst layer as is common, it may be applied at any 

suitable time during the manufacture of the carrier body, 
and may become part of the bonding between spiral strips. 
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CliAIMS 



1. Catalytic converter f or exhaust from comiDusti.on GngiriGs, 



having variable cross -sect ion. 

5 . Method of making a carrier body for a catalytic 
converter, characterized by comprising the 
steps of spiral winding of a metal strip on a mandrel 

20 forming a slot (13) between the edges, bundling a plurality 
of spiral strips to a shape desired for the carrier body, 
and heat treating the bundle at a temperature high enough to 
make the outsides (11) of the spiral strips adhere in the 
regions (17) where they touch. 

25 6. Method according to claim 5, characterized 

by heat treatment being done in a non-oxidizing atmosphere. 

7. Method according to claim 5, characterized 
by heat treatment being done in an oxidizing atmosphere to 
produce an oxide layer suitable for application of an active 

3 0 catalyst, 

8. Method according to claim 5, characterized 
by the bundle being curved. 

9. Method according to claim 5, charact eri zed 
by the bundle having a variable cross-section. 
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comprising a carrier body with longitudinal channels and 
active catalyst in the channels, characterized 

I . 

by the carrier body comprising a plurality of metal strips 
spirally wound with a slot (13), bundled to the desired 
shape of the carrier body and bonded by heat treatment . 
2- Catalytic converter according to claim 1, 
characterized by the metal strips being wound 
in the same direction, 

3. Catalytic converter according to claim 1, 
characterized by the shape' of the carrier body 
being curved. 

4. Catalytic converter according to claim 1, 
characterized by the shape of the carrier body 
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